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This survey contains useful Information for farmers or ranchers, foresters or

agronomists, for planners, community decision makers, anginears, davelopers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students:
for specialists in wildlife management, waste disposal, or pollution control.



This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture, Soil Conservation Service, and the
Minnesota Agricultural Experiment station in cooperation with the Clay County
Agricultural Extension Service, the Clay County Soil and Water Conservation
Board, the Clay County Soil and Water Conservation District, and the Clay
County Agricultural Stabilization and Conservation Service. The survey was
partially funded by the Legislative Commission for Minnesota Resources and by
Clay County.

Major fieldwork was performed in the period 1975 to 1979. Soil names and
descriptions were approved in 1980. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1979. The first soil
survey of Clay County was published in 1939 (2). This survey updates the first
survey and provides additional information and larger maps that show soils in
greater detail.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger mapping scale.

Cover: Fall plowing small grain on the Fargo association. The field on the
right is sunffowers.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Clay County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations inherent in the soil or hazards
that adversely affect the soil, improvements needed to overcome the limitations
or reduce the hazards, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, foresters,
and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Pianners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and speciaiists in recreation, wildlife management, waste disposal,
and pollution contro! can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some have steep slopes that
limit their use. Some are too unstable to be used as a foundation for buildings
or roads. Clayey or wet soils are poorly suited to use as septic tank absorption
fields. A high water table makes a soil poorly suited to basements or
underground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

Harry M. Major
State Conservationist
Soil Conservation Service
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General nature of the county

Clay County is in west-central Minnesota and borders
the State of North Dakota. Moorhead is the county
seat. The total area is about 1,052 square miles, or
673,280 acres. The total water area is about 5 square
miles. Farming is the most important enterprise. Wheat,
barley, oats, sugar beets, sunflowers, soybeans, some
hay and pasture crops, and corn for feeding livestock
produce most of the income in the county. Most
industries in the county are related to agriculture; plants
that process sugar beets and barley for malt are
examples. Some recreational, farm, and light industrial
products are also produced.

The soils of Clay County are dark colored and are
nearly level to very steep. Soils in the western two-thirds
of the county formed in lacustrine material. This material
ranged from clay in the western part to sand and gravel
in the eastern part. Soils in the eastern third of the
county formed in mostly loamy till and sandy or gravelly
outwash material.

The original vegetation in Clay County was largely tall
prairie grasses and wetland reeds and sedges. Trees
grew in the eastern part of the county.

Climate

Prepared by the National Climatic Center, Asheville, North Carolina.

Clay County is usually quite warm in the summer, with
frequent spells of hot weather and occasional cool days.
It is very cold in winter, when arctic air frequently surges
over the county. Most precipitation falls during the warm
period and is normally heaviest in late spring and early
summer. Winter snowfall is normally not heavy, and it is
blown into drifts so that much of the ground is nearly
free of snow.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Hawley, Minnesota,
for the period 1963 to 1975. Table 2 shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on length of the growing
season.

In winter, the average temperature is 9° F, and the
average daily minimum temperature is -1°. The lowest
temperature on record, which occurred at Hawley on
January 15, 1972, is -35°. In summer, the average
temperature is 68°, and the average daily maximum
temperature is 81°. The highest recorded temperature,
which occurred on July 30, 1975, is 102°.



Growing degree days, shown in Table 1, are
equivalent to “‘heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature
(40°F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

The total annual precipitation is 22 inches. Of this, 75
percent usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 15 inches. The heaviest 1-day rainfall during the
period of record was 5.03 inches at Hawley on August
11, 1963. Thunderstorms occur on about 35 days each
year, mostly in summer.

Average seasonal snowfall is 34 inches. The greatest
snow depth at any one time during the period of record
was 29 inches. At least 1 inch of snow is on the ground
on an average of 85 days of the year, but the number of
such days varies greatly from year to year.

The average relative humidity in midafternoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The percentage of possible
sunshine is 70 in summer and 50 in winter. The
prevailing wind is from the north. Average windspeed is
highest, 15 miles per hour, in April.

Most winters, several storms which have snow and
high wind bring blizzard conditions to the county. During
summer thunderstorms haii falls in small, scattered
areas.

History and development

Clay County was named after Henry Clay of Lexington,
Kentucky. It was established on March 8, 1862 and
organized on April 14, 1872 (7). In 1970, the population
was 46,608. Eleven incorporated cities are in the county:
Barnesville, Comstock, Dilworth, Felton, Georgetown,
Glyndon, Hawley, Hitterdal, Moorhead, Sabin, and Ulen.
The present county seat, Moorhead, was first settled in
1871 and incorporated as a city on February 24, 1881. It is
the largest city in the county. In 1977, it had a population
of 31,789.

The first railroad in Clay County was built in 1871.
Freight service is available in all parts of the county, and
a cross-country passenger train has a stop in Fargo,
North Dakota. Commercial air service is also available at
Fargo. An all-weather airport for small craft in Hawley
has a paved runway and landing lights. Bus service is
available in Moorhead and in other nearby communities.
The major highways and many of the county roads are
paved or blacktopped. Interstate Highway 94 crosses the
southern half of the county, U.S. Highway 10 crosses the
county from east to west, and U.S. Highway 75 crosses
the western part of the county from north to south.
Minnesota Highways 9 and 32 cross the county from north
to south, and Minnesota Highway 34 crosses the
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southeast portion of the county.

County and township roads serve the rural areas.
Grain elevators are throughout the county, and grain
crops are marketed mainly in Duluth and Minneapolis-St.
Paul. Some barley is marketed and processed in a malt
plant located in Moorhead. Sugar beets are stockpiled in

the county and are processed at plants in Crookston,
Hillsboro, Moorhead and Wahpeton. Livestock is

generally marketed in West Fargo and occasionaily in
South St. Paul. Creameries and plants for processing dairy
products are also in the county.

Farming

Wheat, oats, barley, potatoes, and hay cut from the
native prairie grasses were the principal crops produced
by the first farmers in Clay County. These farmers found
the prairie soil difficult to break but very productive once
broken.

Wheat is now the most important cash crop in the
county. In 1977, 217,300 acres was planted to wheat
and 10,525,800 bushels were produced (6). The acreage
in wheat varies annually in response to market prices. The
acreage in sunflowers has generally been increasing. In
1974, about 195,925 acres was planted to wheat, 43,000
acres was in sugar beets, 25,000 acres was in sunflowers,
18,811 acres was in corn, 11,700 acres was in potatoes,
31,986 acres was in soybeans, and 95,500 acres was in
other small grains. In 1977, about 217,300 acres was in
wheat, 46,800 acres was in sugar beets, 52,000 acres was
in sunflowers, 25,000 acres was in corn, 7,800 acres was
in potatoes, 26,500 acres was in soybeans, and 124,500
acres was in other small grains.

Generally, the number of livestock in Clay County has
decreased. The number of farmers raising livestock as
part of their operation has fallen, although the number of
livestock per farmer is commonly greater. Although a few
feed lots and dairy farms operate in the western half of
the county, livestock farms are more common in the
eastern half of the county. Hay for livestock feed is also
an important crop; in 1977, 24,000 acres was planted to
hay and 61,900 tons were produced.

In 1977, 1,390 farms were in the county and the
average farm size was 475 acres.

Woodland

Approximately 16,050 acres in Clay County is in native
woodland. Woodlots in the eastern quarter of the county
make up most of this acreage. Other areas are mainly
along rivers, streams, and old stream channels. Bur oak,
eastern cottonwood, northern red oak, green ash,
boxelder, willow, and sugar maple are common on the
eastern upland areas where Waukon, Barnes, Langhei,
Hamerly, Vallers, and Gonvick soils are present. Eastern
cottonwood, boxelder, quaking aspen, and some oak
and elm species are common on sandy outwash and
beach ridge areas of Sioux, Lohnes, Flaming, and
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Poppleton soils. American elm, bur oak, common
hackberry, boxelder, green ash, eastern cottonwood,
American plum, and American basswood are commaon
on areas of Wahpeton and Overly soils and the
Fluvagquents, Haploborolls, Aquolls, and Udifluvents that
are along rivers and streams in the western half of the
county.

The early settlers used the trees for building materials,
fence posts, and fuel. Today, the trees and shrubs are
valued for wildlife habitat, esthetic value, recreation,
watershed protection, and livestock protection.

Physiography, relief, and drainage

The highest elevations in Clay County are on the
glacial morainic hills in the southeastern section near
Rollag, about 1,515 feet above sea level. The lowest
point, about 880 feet above sea level, is in the
northwestern corner, where the Red River leaves the
county.

The western two-thirds of the county is part of the
glacial Lake Agassiz basin. The average distance from
the Red River to the lowest of the major beaches
deposited by Lake Agassiz is about 15 miles. The
elevation of the Red River is about 110 feet lower than
the top of this beach and is about 200 feet lower than
the highest of the glacial lake beaches. From the highest
beach, elevation decreases sharply toward the west,
dropping as much as 50 feet in a half-mile or mile.
Nearer the river, changes in elevation are smaller. In
some areas of the basin, elevation shows little or no
change over a mile or more.

The eastern third of the county is a complex upland
area consisting of short, uneven slopes and many
depressions and natural draws. Slopes in this area
commonly range from nearly level to very steep.

The soils in the eastern third of the county formed in
glacial till and, in places, in colluvium, alluvium, or
outwash. The soils in the Lake Agassiz basin formed
mainly in lacustrine sediments. These sediments are
deep-water clays in the western part of the basin and
become progressively coarser to the east, grading to silt
and very fine sand, with sand and gravel on and near the
shorelines.

All of the major drainage systems of the county empty
into the Red River. Its primary tributaries are the South
Branch of the Wild Rice River and the Buffalo River. The
South Branch of the Wild Rice River drains the
northeastern corner of the county and empties into the
Wiid Rice River in Norman County. The main branch of
the Buffalo River drains the central and the northwestern
parts of the county. The South Branch of the Buffalo

River drains mostly the south-central portion of the
county. Both the Wild Rice River and the Buffalo River
flow west and north to the Red River. Numerous natural
draws, coolies, and creeks also drain the county. An
extensive system of ditches has been constructed to aid
in draining excess water from farmlands.

How this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock or coarse fragments. They dug many holes
to study soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil. It extends from the surface
down into the parent material, which has been changed
very little by leaching or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures (3). They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that heip in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soit map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and “*Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test resuilts,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
fietd or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, woodland managers, engineers,
planners, developers and builders, home buyers, and
others.
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General soil map units

The general soil map at the back of this publication
shows broad areas, called soil associations, that have a
distinctive pattern of soils, relief, and drainage. Each soil
association on the general soil map is a unique natural
landscape. Typically, a soi! association consists of one
or more major soils and some minor soils. It is named for
the major soils. The soils making up one association can
occur in other units but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

As a result of changes in series concepts and different
soil patterns and map unit design, some soil boundaries
and names in this soil survey do not match those in the
soil survey of Norman County, Minnesota.

Soil descriptions

1. Fargo association

Nearly level to gently sloping, poorly drained soils which
formed in silty to clayey lacustrine sediment; on lake
plains

Local relief is slight, with some draws, depressions,
and low ridges. Fargo soils typically are on broad flats or
in shallow swales. In a few places they are on gentle
slopes that typically are parallel to streams.

This association makes up about 16 percent of the
survey area. It is about 78 percent Fargo soils and 22
percent soils of minor extent.

Typically, Fargo soils have a surface layer of black
silty clay about 12 inches thick. The subsoil is very dark
gray silty clay about 12 inches thick. The next layer is
strongly calcareous, olive gray silty clay about 15 inches
thick. The underlying material to a depth of about 60
inches is mottled, olive gray silty clay.

Soils of minor extent in this association are the poorly
drained Hegne soils mapped in complex with Fargo soils,
the poorly drained Northcote soils, the somewhat poorly
drained Cashel soils, and the somewhat poorly to

moderately well drained Wahpeton soils. Cashel soils
generally are in the lower areas and are subject to
flooding. Hegne, Cashel, and Wahpeton soils are
typically on slightly elevated positions. Northcote soils
are on landscape positions similar to those of Fargo soils.

Nearly all of the acreage of this association is
cultivated, and these soils are well suited to most crops
grown in the county. Wheat, barley, sugar beets,
sunflowers, and soybeans are the most common crops.
A small acreage is in grassland or woodland. Most of the
woodland is adjacent to the Red River. Wetness is the
major limitation to the use of these soils as cropland.
Controlling soil blowing and maintaining soil fertility are
additional management concerns.

These soils are poorly suited to use as sites for
buildings and most types of sanitary facilities because of
wetness and because of the possibility of rare flooding
under unusual weather conditions.

2. Bearden-Colvin association

Nearly level to gently sloping, somewhat poorly drained
and poorly drained soils which formed in silty to clayey
lacustrine sediment; on lake plains

Local relief is slight, with some draws, depressions,
and low ridges. Bearden soils are on low ridges and
swells and, in places, on gentle slopes that typically are
parallel to streams. Colvin soils are on low flats and in
shallow swales and depressions. Slopes range from 0 to
6 percent.

This association makes up about 17 percent of the
survey area. It is about 55 percent Bearden soils, 23
percent Colvin soils, and 22 percent soils of minor
extent.

Bearden soils are somewhat poorly drained. Typically,
they have a surface layer of black silty clay loam about
12 inches thick. The next layer is very strongly
calcareous, grayish brown silty clay loam about 12
inches thick. This grades to a strongly calcareous,
mottled, grayish brown silt loam layer about 7 inches
thick. The underlying material to a depth of 60 inches is
mottled, grayish brown silty clay loam grading to mottled,
grayish brown and light gray silt loam.

Colvin soils are poorly drained. Typically, they have a
surface layer of black silty clay loam about 11 inches
thick. The next layer is strongly calcareous, gray silt
loam and silty clay loam about 12 inches thick. The



underlying material to a depth of about 60 inches is
mottled, grayish brown silty clay and silty clay loam.

Soils of minor extent in this association are the poorly
drained Augsburg and Fargo soils, the poorly drained
Hegne soils mapped in complex with Fargo soils, and
the moderately well drained Overly and Wheatville soils.
Augsburg and Fargo soils are in gentle swales and
depressions. Hegne, Overly, and Wheatville soils are on
slightly elevated positions.

Nearly all of the acreage of this association is
cultivated, and these soils are well suited to most crops
grown in the county. Wheat, barley, sugar beets,
sunflowers, soybeans, and potatoes are the most
common crops. A small acreage, principally along the
Buffalo River, is in woodland. The principal limitations to
the use of these soils as cropland are wetness and the
hazard of soil blowing. Other management concerns are
compensating for the calcareous soil conditions in many
areas and maintaining soil fertility.

These soils are poorly suited to use as sites for
buildings and most types of sanitary facilities because of
wetness.

3. Viking-Donaldson-Glyndon association

Nearly level to gently sloping, poorly drained to
moderately well drained soils which formed in sandy to
clayey lacustrine sediment, water modified till, and
shoreline deposits; on lake plains

Local relief is ridgelike, with some swales, pockets,
and natural draws. Viking soils are in swales and
depressions. Donaldson and Glyndon soils are on
slightly higher positions on the lake plain. Slopes range
from O to 6 percent.

This association makes up about 2 percent of the
county. It is about 24 percent Viking soils, 18 percent
Donaldson soils, 15 percent Glyndon soils, and 43
percent soils of minor extent.

Viking soils are poorly drained. Typically, they have a
surface layer of black sandy clay loam about 12 inches
thick. The subsoil is dark grayish brown ciay about 9
inches thick. The underlying material to a depth of about
60 inches is mottled, grayish brown, dark grayish brown,
and olive gray, strongly calcareous clay.

Donaldson soils are somewhat poorly drained and
moderately well drained. Typically, they have a surface
layer of black fine sandy loam about 9 inches thick. The
subsoil is fine sandy loam about 11 inches thick. This

layer grades from very dark grayish brown to dark brown.

The underlying material is mottled, brown fine sandy
loam in the upper 6 inches and slightly calcareous,
mottled, light brownish gray very fine sandy loam in the
next 6 inches. Below that, to a depth of about 60 inches,
it is strongly calcareous, dark gray clay.

Glyndon soils are somewhat poorly drained and
moderately well drained. Typically, they have a surface
fayer of black loam about 10 inches thick. The next layer
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is very dark grayish brown loam 3 inches thick. Below
this is a layer of very strongly calcareous, grayish brown
loam about 15 inches thick. The underlying material 10 a
depth of about 60 inches is mottled, light yellowish
brown very fine sandy loam and, below that, loamy very
fine sand grading to mottled, light brownish gray very
fine sand.

Soils of minor extent in this association are the poorly
drained Fargo soils, the somewhat poorly drained
Wyndmere soils, the somewhat poorly drained or
moderately well drained Bearden and Elmvilie soils, and
the moderately well drained Overly and Wheatville soils.
Bearden, Overly, Wheatville, and Wyndmere soils are on
slightly elevated knolls, low ridges, and swells. Elmville
soils are on linear, slightly convex slopes. Fargo soils are
in gentle swales and depressions.

Nearly all of the acreage of this association is
cultivated. The soils are well suited to most crops grown
in the county. Wheat, barley, sugar beets, soybeans, and
sunflowers are the most common crops. A small acreage
is in grassland and woodland. Some sand and gravel pits
are also in this map unit. Sand and gravel below the
level of the ground water aquifer have been removed
from many of these pits, and the pits have filled with
water (fig. 1). The principal hazard to use of these soils
as cropland is soil blowing. Maintaining soil fertility and
overcoming wetness are additional management
concerns.

Most soils in this association are poorly suited to use
as sites for buildings and most types of sanitary facilities
because of wetness and the shrink-swell potential of the
soils.

4. Glyndon-Wyndmere-Wheatville association

Nearly level to gently sloping, somewhat poorly drained
and moderately well drained soils which formed in sandy
to clayey lacustrine sediment,; on lake plains

Local relief is slight, with some shallow draws and
deeper depressions. Some areas of Glyndon and
Wheatville soils are on gentle slopes that typically are
parallel to streams. Most areas of Glyndon, Wheatville,
and Wyndmere soits are on slightly elevated knolls, low
ridges, and swells. Slopes range from O to 6 percent.

This association makes up about 18 percent of the
county. It is about 22 percent Glyndon soils, 20 percent
Wyndmere soils, 18 percent Wheatville soils, and 40
percent soils of minor extent.

Glyndon soils are somewhat poorly drained and
moderately well drained. Typically, they have a surface
layer of black loam about 10 inches thick. The next layer
is very dark grayish brown loam 3 inches thick. This is
underlain by a layer of strongly calcareous, grayish
brown loam about 15 inches thick. The underlying
material to a depth of about 60 inches is mottled, light
yellowish brown very fine sandy loam and loamy very
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Figure 1.— Sand and gravel pit in the Viking-Donaldson-Glyndon association.

fine sand grading to mottled, light brownish gray very
fine sand.

Wyndmere soils are somewhat poorly drained.
Typically, they have a surface layer of black fine sandy
loam about 10 inches thick. A layer of dark grayish
brown fine sandy loam underlies the surface layer.
Carbonates are concentrated in this layer, which is about
5 inches thick. Below this is a layer of very strongly
calcareous, dark grayish brown and grayish brown loamy
fine sand and fine sandy loam about 14 inches thick.
The underlying material to a depth of about 60 inches is
mottled, pale yellow fine sand grading to light brownish
gray fine sand and very fine sand.

Wheatville soils are somewhat poorly drained and
moderately well drained. Typically, they have a surface
layer of very dark gray silt loam about 8 inches thick.
The next layer is very strongly calcareous, light brownish
gray silt loam about 6 inches thick. This is undertain by
faintly mottled, pale brown very fine sandy loam about
10 inches thick. Below that to a depth of about 60
inches is mottied, olive gray and gray silty clay layered

with silty clay loam and silt loam.

Soils of minor extent in this association are the poorly
drained Augsburg and Borup soils and the somewhat
poorly drained and moderately well drained Bearden and
Elmville soils. The Augsburg and Borup soils are in
swales and depressions and on broad low flats. The
Bearden and Elmville soils are on slightly higher parts of
the landscape.

Nearly all of the acreage of this association is
cultivated, and these soils are well suited to most crops
grown in the county. Wheat, barley, sugar beets,
sunflowers, potatoes, and soybeans are the most
common crops. A small acreage, principally along rivers
and streams, is in woodland. The susceptibility of these
soils to soil blowing is the principal hazard to their use as
cropland. Maintaining soil fertility and controlling wetness
in the poorly drained areas are additional management
concerns.

These soils are poorly suited to use as sites for
buildings and most types of sanitary facilities because of
wetness.



5. Ulen-Arveson-Flaming association

Nearly level, very poorly drained to moderately well
drained soils which formed in loamy to sandy lacustrine
sediment; on outwash plains and in lake basins

Local relief is slight, with some shallow draws, deeper
depressions, and pronounced ridges. Arveson soils are
in shallow draws and slight depressions. Ulen and
Flaming soils are on slightly higher positions and on
broad flats. Slopes range from 0 to 3 percent.

This association makes up about 10 percent of the
survey area. It is about 22 percent Ulen soils, about 20
percent Arveson soils, about 18 percent Flaming soils,
and about 40 percent soils of minor extent.

The Ulen soils are somewhat poorly drained and
moderately well drained. Typically, they have a surface
layer of black fine sandy loam about 8 inches thick.
Below it is a layer of strongly calcareous, very dark gray
fine sandy loam about 5 inches thick. In the next 12
inches is very strongly calcareous, dark grayish brown
sandy loam grading to grayish brown loamy fine sand.
The underlying material to a depth of about 60 inches is
light olive brown loamy fine sand grading to mottled,
olive yellow and light brownish gray fine sand.

Arveson soils are poorly drained and very poorly
drained. Typically, they have a surface layer of strongly
calcareous, very dark gray clay loam about 8 inches
thick. The next layer is strongly calcareous, very dark
gray loam and silt loam about 6 inches thick. Below this
is a layer of very strongly calcareous, mottled, light gray
loam about 20 inches thick. The underlying material to a
depth of about 60 inches is mottied, gray sandy loam.

Flaming soils are moderately well drained and
somewhat poorly drained. Typically, the Flaming soils
have a surface layer of very dark brown fine sand about
13 inches thick. The subsoil, which is about 22 inches
thick, is very dark grayish brown fine sand grading to
mottled, dark brown and brown fine sand. The underlying
material to a depth of about 60 inches is mottled, light
brownish gray fine sand. '

Soils of minor extent in this association are the
moderately well drained Swenoda soils, the moderately
well drained and somewhat poorly drained Grimstad
soils, the poorly drained Rockwell and Vallers soils, and
the very poorly drained Haplaquolls and Histosols.
Swenoda and Grimstad soils typically are on knolls and
swells. Rockwell and Vallers soils typically are in
depressions or on broad low flats. Haplaquolls and
Histosols are in the deeper, more pronounced
depressions.

Many areas of this association are cultivated, and
these soils are moderately suited to most crops grown in
the survey area. Small grain, corn, sunflowers, and hay
or pasture are the main crops. Some acreage, especially
in depressions and in areas of organic soils, is difficult to
drain and is idle. A small acreage, principally along
stream channels, is in woodland. The susceptibility of
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these soils to soil blowing is the principal hazard
to their use as cropland. Maintaining soil fertility and
controlling wetness in the poorly drained areas are
additional management concerns.

This association is poorly suited to use as sites for
buildings and most types of sanitary facilities because of
wetness and the hazard of flooding.

6. Lohnes-Sioux association

Nearly level to very steep, moderately well drained to
excessively drained soils which formed in loamy to sandy
outwash material; on lake beaches and outwash plains

Local relief varies, having hills, ridges, and broad flats.
Lohnes soils are on the nearly level to gently sloping
areas. Sioux soils are on the more sloping areas, side
slopes, and crests of hills and ridges. Slopes range from
0 to 30 percent.

This association makes up about 12 percent of the
survey area. It is about 25 percent Lohnes soils, about
20 percent Sioux soils, and about 55 percent soils of
minor extent.

Lohnes soils are moderately well drained and well
drained. Typically, they have a surface layer of black
loamy sand about 10 inches thick. The underlying
material to a depth of about 60 inches is brown and
grayish brown coarse sand.

Sioux soils are excessively drained. Typically, they
have a surface layer of black sandy loam about 9 inches
thick. This grades to dark brown gravelly loamy coarse
sand about 5 inches thick. The underlying material to a
depth of 60 inches is brown gravelly loamy coarse sand
grading to light yellowish brown gravelly loamy coarse
sand.

Soils. of minor extent in this association are the poorly
drained Arveson, Rockwell, and Vallers soils and the
somewhat poorly drained to moderately well drained
Flaming and Ulen soils. Arveson, Rockwell, and Vallers
soils are in swales and depressions and on broad low
flats. Flaming and Ulen soils typically are on nearly level
and slightly convex areas.

These soils are poorly suited to crop production, and
less than half of the acreage of this association is
cultivated. Small grain, sunflowers, corn, and some
legumes are the main crops. The rest of the acreage is
in permanent-hay or pasture, in woodland, or idle. Sioux
soils are a good source of sand and gravel (fig. 2).
Droughtiness is the principal limitation to cropland use.
Controlling soil blowing and maintaining soil fertility are
additional management concerns.

In the less sloping areas these soils are well suited to
use as building sites. These soils are poorly suited to
use as sites for most types of sanitary facilities. The poor
filtering capacity of most of these soils, which can result
in pollution of ground water by the effluent, is the
principal limitation to this use.
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Figure 2 — Sand and gravel pit in an area of Sioux sandy loam. 1 to 6 percent slopes.

7. Barnes-Langhei association

Nearly level to hilly, well drained soils which formed in
loamy glacial till; on uplands

Local relief typically varies, having short, complex
slopes, deep depressions, well defined drains, and low
valleys. Barnes soils are on the slightly lower, less
sloping areas. Langhei soils are on knobs and breaks of
steeper slopes (fig. 3). Slopes range from 1 to 18
percent.

This association makes up about 22 percent of the
survey area. It is about 40 percent Barnes soils, about
25 percent Langhei soils, and about 35 percent soils of
minor extent.

Typically, Barnes soils have a surface layer of black
loam about 9 inches thick. The subsoil is brown and
yellowish brown loam about 9 inches thick. The
underlying material to a depth of about 60 inches is light
yellowish brown, pale brown, and light olive brown,
calcareous loam.

Typically, Langhei soils have a surface layer of
strongly calcareous, grayish brown loam about 8 inches
thick. The next layer, which is about 9 inches thick, is
very strongly calcareous, yellowish brown and brown
loam. The underlying material to a depth of about 60
inches is yellowish brown, strongly calcareous loam.

Soils of minor extent in this association are the
somewhat poorly drained and moderately well drained
Hamerly soils and the poorly drained Flom and Vallers
soils. Hamerly soils are on nearly level to gently
undulating areas, and Flom and Vallers soils are in
swales and deep depressions.

Most of the acreage of this association is cultivated,
and these soils are moderately suited to most crops
grown in the county. Small grain, hayland and pasture
crops, corn, sunflowers, and some legumes are the most
common crops. A small acreage, primarily along the Wild
Rice River, is in woodland. Erosion by wind and water is
the principal hazard to use of these soils as cropland.
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Figure 3.— Typical landscape in the Barnes-Langhei association. Barnes soils are on the dark colored areas. Langhei soils are on
the light colored knobs.

Maintaining soll fertility is an additional management
concern. Wetness is a limitation in the low-lying areas.
The soils in this association are moderately suited to
use as sites for buildings and most types of sanitary
facilities. Slope is the principal limitation to the use of
these soils as building sites. Septic tank absorption fields
may not function properly in these moderately permeable
soils, and onsite investigation is needed to determine
the suitability of individuai areas for this use.

8. Waukon-Langhei association

Nearly level to very steep, well drained soils which
formed in loamy glacial till; on uplands

Local relief is variable, having short complex slopes
with many small lakes and numerous depressions.
Waukon soils are on the slightly lower, less sloping
areas. Langhei soils are on knobs and breaks of steeper
slopes. Slopes range from 1 to 30 percent.

This association makes up about 3 percent of the
survey area. It is about 35 percent Waukon soils, about
25 percent Langhei soils, and about 40 percent soils of
minor extent.

Typically, Waukon soils have a surface layer of very
dark brown fine sandy loam about 10 inches thick. The
subsail is 24 inches thick. It is dark yellowish brown
sandy clay loam in the upper 10 inches and grades to



Clay County, Minnesota

yellowish brown fine sandy loam in the lower part. The
underlying material to a depth of about 60 inches is
yellowish brown and light yellowish brown, calcareous
fine sandy loam.

Typically, Langhei soils have a surface layer of
strongly calcareous, grayish brown loam about 8 inches
thick. The next layer, about 9 inches thick, is very
strongly calcareous, yellowish brown and brown loam.
The underlying material to a depth of about 60 inches is
yellowish brown, strongly calcareous loam.

Soils of minor extent in this association are the
moderately well drained Darnen soils and the poorly
drained Flom and Vallers soils. Darnen soils are on
nearly level landscapes, and Flom and Vallers soils are
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in swales and deep depressions.

The less sloping soils are well suited to most crops
commonly grown in the county, and most of the acreage
of these soils is cultivated. Small grain, hay, corn, and
some legumes are the most common crops. The steeper
soils are used for pasture. Some of these soils are in
woodland. Erosion by wind or water is the principal
hazard to use of these soils as cropland. Droughtiness is
an additional management concern.

Most of the less sloping soils are well suited to use as
building sites and moderately suited to use as sites for
most types of sanitary facilities. Septic tank absorption
fields may not function properly in these soils, which
have moderate permeability.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Fargo silty clay, 0 to 2
percent slopes, is one of several phases in the Fargo
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes or
undifferentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Barnes-Langhei loams, 1 to 6 percent
slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in @ mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be

made up of all of them. Haplaquolls and Histosols,
ponded, is an undifferentiated group in this survey area.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil descriptions

33B—Barnes loam, 1 to 3 percent slopes. This well
drained, nearly level and gently undulating soil is on
uplands. Individual areas are irregular in shape and
typically range from 4 to 100 acres.

Typically, the surface layer is black loam about 9
inches thick. The subsoil is brown and yellowish brown
loam about 9 inches thick. The underlying material to a
depth of about 60 inches is light yellowish brown, pale
brown, and light olive brown, calcareous loam. In places,
sand and grave! layers are in the underlying material. In
some areas, more very fine sand or silt is in the profile.
In some areas, moderate erosion has removed part of
the topsoil.

Included with this soil in mapping, and making up 5 to
10 percent of most mapped areas, are small areas of
Darnen, Kittson, and Langhei soils. Darnen soils are
moderately well drained and have a thick, dark surface
layer. Kittson soils are somewhat poorly drained or
moderately well drained and are on slightly lower areas
than the Barnes soils. Langhei soils are on the crests of
knobs and the breaks of slopes. They have a thin, grayer,
strongly calcareous surface layer. Also included in
mapping are some small areas of poorly drained soils in
depressions.

Permeability of this soil is moderate. Both the available
water capacity and the organic matter content are high.
Surface runoff is medium. Reaction in the surface layer
is neutral.
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Most areas of this soil are cultivated. This soil is well
suited to crop production. Small grain, sunflowers, corn,
soybeans, and hay are the most common crops. The
principal management concern is maintaining soil tilth
and fertility.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is commonly low to moderate, and plant
competition is severe. Weed control, cultivation, and
applications of herbicide help to remove competing
plants and establish a good stand of trees.

This soil is well suited to use as building sites. Roads
can be constructed on well compacted, coarse textured
fill material to protect them from damage caused by the
low strength of the soil and frost action in the soil.

This soil does not readily absorb effluent from septic
tanks. Installing a larger than average drain field helps to
overcome this limitation.

This soil is in capability subclass llc.

33B2—Barnes loam, 2 to 6 percent siopes, eroded.
This well drained, gently undulating soil is on uplands.
Individual areas are irregular in shape and typically range
from 10 to 200 acres.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The subsoil is brown loam
about 6 inches thick. The underlying material to a depth
of about 60 inches is light yellowish brown, pale brown,
and light olive brown, calcareous loam. In places, sand
and gravel layers are in the underlying material. Some
areas have a higher percentage of very fine sand or silt.
Some areas have little or no erosion. In places, slopes
are greater than 6 percent.

Included with this soil in mapping, and making up 5 to
10 percent of most mapped areas, are small areas of
Darnen, Kittson, and Langhei soils. Darnen soils typically
are on positions at the base of slopes, are moderately
well drained, and have a thick, dark colored surface
layer. Kittson loam soils are somewhat poorly drained
and moderately well drained and are on lower portions of
the landscape than the Barnes soils. Langhei soils are
on the crests of knobs or breaks of slopes.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is moderate to
high. Surface runoff is medium to rapid. Reaction in the
surface layer is neutral.

Most areas of this soil are cultivated. This soil is well
suited to crop production. Small grain, sunflowers, corn,
soybeans, and hay are the most common crops. Some
areas are in pasture.

Erosion by wind and water is the principal hazard to
cropping this soil. This hazard is severe because the soil
is already eroded. Erosion can be reduced by returning
crop residue to the soll, rough tillage, and, where
feasible, planting on the contour. In areas of
concentrated runoff, grassed waterways prevent the
formation of rills and gullies.
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Maintaining soil tilth and fertility is also a management
concern. Returning crop residue to the soil, plowing
under green manure crops, and adding barnyard manure
help maintain organic matter content and tilth and
fertility.

This soil is suited to most windbreak trees and to
shrubs that have no climatic or disease limitation.
Seedling mortality is commonly low to moderate, and
plant competition is severe. Weed control, cultivation,
and applications of herbicides help to remove competing
plants and establish a good stand of trees.

This soil is well suited to use as building sites. Roads
can be constructed on well compacted, coarse textured
fill material to protect them from damage caused by the
low strength of the soil and frost action in the soil.

This soil does not readily absorb effluent from septic
tanks. Installing a larger than average drain field helps to
overcome this limitation.

This soil is in capability subclass lle.

33C2—Barnes loam, 6 to 12 percent slopes,
eroded. This well drained, rolling soil is on uplands.
Individual areas are irregular in shape and typically range
from 5 to 80 acres.

Typically, the surface layer is very dark grayish brown
or dark brown loam about 9 inches thick. The subsail is
brown loam about 6 inches thick. The underlying material
to a depth of about 60 inches is light yellowish brown,
pale brown, and light olive brown, calcareous loam. In
places, sand and gravel layers are in the underlying
material. Some areas have a higher percentage of very
fine sand or silt in the profile. Some areas show littie or
no evidence of erosion. In some places, slopes are
slightly greater than 12 percent.

Included with this soil in mapping, and making up 5 to
12 percent of most mapped areas, are small areas of
Darnen, Langhei, and Sverdrup soils. Darnen soils are
moderately well drained and have a thick, dark colored
surface layer. Langhei soils typically are on the crests
of knobs and breaks of slopes. They have a thin,
strongly calcareous surface layer that is grayer than the
surface layer of the Barnes soils. Sverdrup soils are
somewhat excessively drained and are on sandy convex
positions.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is moderate to
high. Surface runoff is rapid. Reaction in the surface
layer is neutral.

Most areas of this soil are cultivated. This soil is
moderately suited to crop production. Small grain,
sunflowers, corn, soybeans, hay, and pasture are the
most common crops. Water erosion is the principal
hazard to cropping this soil. This hazard is severe
because the soil is already eroded. Slope limits or
modifies some field operations. Planting row crops up
and down slopes may channel runoff and increase the
amount of erosion. Erosion can be reduced by returning
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crop residue to the soil and, where feasible, planting on
the contour. In areas of concentrated runoff, grassed
waterways prevent the formation of rills and gullies by
running water.

Maintaining soil tilth and fertility is also a management
concern. Returning crop residue to the soil, plowing
under green manure crops, and adding barnyard manure
help maintain the organic matter content, structure, and
fertility of the soil.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is low to moderate, and plant competition is
commonly severe. Weed control, cultivation, and
applications of herbicides help remove competing plants
and establish a good stand of trees.

Buildings constructed on this soil should be designed
to conform to the natural slope of the land. Land shaping
may be necessary in some areas. Roads can be
constructed on well compacted, coarse textured fill
material to protect them from damage caused by the low
strength of the soil and frost action in the soil. Roads
should be constructed on the contour, where possible,
and roadbanks should be planted to well adapted
grasses to minimize the erosion hazard.

Because of slope and moderate permeability this soil
does not readily absorb effluent from septic tanks.
Installing a larger than average drain field and placing
distribution lines across the slope help to overcome
these limitations.

This soil is in capability subclass llle.

36—Flom clay loam. This poorly drained, nearly level
soil is in swales and shallow depressions in the uplands.
A small acreage is on low, level areas on the lake-
washed till plain. Individual areas are irregular in shape
and typically range from 3 to 30 acres.

Typically, the surface layer is black clay loam about 9
inches thick. The next layer is very dark gray clay loam
about 5 inches thick. The subsoil is dark gray silty clay
loam about 9 inches thick. The underlying material to a
depth of about 60 inches is olive gray and light olive
gray, mottled, calcareous loam. In some areas the
surface layer is thicker and is black or very dark gray to
a depth greater than 24 inches. In places, the clay
content is slightly greater than 35 percent. Some areas
have sandy and gravelly layers in the underlying material.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Kittson, Rockwell, and Vallers soiis. Kittson soils are
somewhat poorly drained and moderately well drained
and are on slightly higher positions than the Flom soil.
Rockwell soils are on similar positions on the lake-
washed till plain. They are more calcareous at and near
the surface. Valiers soils are on similar landscape
positions. They differ mainly in being strongly calcareous
at and near the surface.
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Permeability of this soil is moderately slow. Both the
available water capacity and the organic matter content
are high. Surface runoff is siow. Reaction in the surface
layer is mildly alkaline. The depth to the seasonal high
water table is 1 foot to 3 feet.

Most areas of this soil are cultivated. This soil is well
suited to crop production. Small grain is the most
common crop. Row crops, such as sunflowers and corn,
are also grown. Some areas are in permanent pasture
and hay crops, and a few areas are idle.

Wetness is the principal limitation to cropping this soil.
Most excess water can be removed by constructing
open field ditches and by deepening and widening
natural watercourses.

Maintaining soil tilth and fertility is an additional
management concern. Returning crop residue to the soil
and plowing under green manure crops help maintain the
organic matter content and the fertility of the soil.
Delaying cultivation while this soil is wet reduces damage
to soil structure and allows for preparation of a more
suitable seedbed.

This soil is best suited to windbreak trees and shrubs
which tolerate wetness. Seedling mortality on this soil is
moderate, and plant competition is severe. Weed
control, cultivation, and applications of herbicides help to
remove competing plants and establish a good stand of
trees.

This soil is poorly suited to use as building sites
because of wetness. If buildings are constructed on this
soil, they should be built without basements.
Landscaping should be designed to drain surface water
away from buildings. Roads can be constructed on well
compacted, coarse textured fill material to protect them
from damage caused by the low strength of the soil and
frost action in the soil.

This soil is generally not suited to use as septic tank
absorption fields because of the seasonal high water
table. In some places, a mound type of absorption field
may be suitable.

This soil is in capability subclass liw.

38B-—~Waukon fine sandy loam, 1 to 6 percent
slopes. This well drained, nearly level and gently
undulating soil is on uplands. Individual areas are
irregular in shape and typically range from 5 to 80 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 10 inches thick. The subsoil is 24
inches thick. It is dark yellowish brown sandy clay loam
in the upper 10 inches and grades to yellowish brown
fine sandy loam in the lower part. The underlying
material to a depth of about 60 inches is yellowish brown
and light yellowish brown, calcareous fine sandy loam. In
some places, sand and gravel layers are in the
underlying material. Some areas, especially in
southeastern Eglon and northwest Parke Townships,
have more clay in the upper part. Some areas have been
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moderately eroded. In places, slopes are slightly greater
than 6 percent.

Inciuded with this soil in mapping, and making up 5 to
10 percent of most mapped areas, are small areas of
Gonvick and Sverdrup soils. Gonvick soils are
moderately well drained, have a higher clay content, and
typically are on slightly lower positions than the Waukon
soil. Sverdrup soils are somewhat excessively drained,
are on similar landscapes, and formed in sandy {oam
upper sediment over sandy underlying materials.

Permeability of this soil is moderate. Both the available
water capacity and the organic matter content are high.
Surface runoff is medium to rapid. Reaction in the
surface layer is slightly acid.

Most areas of this soil are cultivated. This soil is well
suited to crop production. Small grain, sunflowers, corn,
soybeans, and hay are the most common crops. Some
areas are in pasture.

Water erosion is the principal management concern in
cropping this soil. Erosion can be reduced by returning
crop residue to the soil and, where feasible, planting on
the contour. In areas of concentrated runoff, grassed
waterways prevent the formation of rills and gullies.

Maintaining soil tilth and fertility is also a management
concern. Returning crop residue to the soil, plowing
under green manure crops, and adding barnyard manure
help maintain the organic matter content, structure, and
fertility of the soil.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is commonly low to moderate, and plant
competition is severe. Weed control, cultivation, and
applications of herbicides help to remove competing
plants and establish a good stand of trees.

If buildings are constructed on this soil, foundations
and footings shouid be designed to prevent structural
damage caused by shrinking and swelling of the soil with
changes in moisture content. Roads can be constructed
on well compacted, coarse textured fill material to help
protect them from damage caused by frost action in the
soil and by shrinking and swelling of the soil.

This soil does not readily absorb effluent from septic
tanks. Installing a larger than average drain field helps to
overcome this limitation.

This soil is in capability subclass lle.

38B2—Waukon loam, 2 to 6 percent slopes,
eroded. This well drained, gently undulating soil is on
upland landscapes. Individual areas are irregular in
shape and typically range from 5 to 80 acres.

Typically, the surface layer is dark brown loam about 8
inches thick. The subsoil is dark yellowish brown sandy
clay loam about 13 inches thick. The underlying material
to a depth of about 60 inches is yellowish brown and
light yellowish brown, calcareous fine sandy loam. In
places, sand and gravel layers are in the underlying
material. Some areas, especially in southeastern Eglon
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and northeastern Parke Townships, have more clay in
the upper part. In some areas there is little or no
evidence of erosion. In places, slopes are slightly greater
than 6 percent.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Darnen, Gonvick, and Langhei soils. Darnen soils are
moderately well drained and have a thicker surface layer
than the Waukon soil. Gonvick soils are moderately well
drained and typically are on slightly lower positions.
Langhei soils are on knobs and breaks of slopes. They
have a thin, grayish, strongly calcareous surface layer. A
few small areas of more sandy, somewhat excessively
drained Sverdrup soils are also included.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is moderate.
Surface runoff is medium to rapid. Reaction in the
surface layer is neutral.

Most areas of this soil are cultivated. This soil is well
suited to crop production. Small grain, sunflowers, corn,
soybeans, and hay are the most common crops.

Water erosion is the principal hazard to cropping
this soil. This hazard is severe because the soil is
already eroded. Returning crop residue to the soil and,
where feasible, planting on the contour can reduce
erosion by wind and water. In areas of concentrated
runoff, grassed waterways can prevent the formation of
rills and gullies.

Maintaining soil tilth and fertility is also a management
concern. Returning crop residue to the soil, plowing
under green manure crops, and adding barnyard manure
help maintain the organic matter content, structure, and
fertility of the soil.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is commonly low to moderate, and plant
competition is severe.

If buildings are constructed on this soil, foundations
and footings should be designed to prevent structural
damage caused by shrinking and swelling of the soil with
changes in moisture content. Roads can be constructed
on well compacted, coarse textured fill material to help
protect them from damage caused by frost action and by
shrinking and swelling.

This soil does not readily absorb effluent from septic
tanks. Installing a larger than average drain field helps to
overcome this limitation.

This soil is in capability subclass lle.

38C—Waukon fine sandy loam, 6 to 12 percent
slopes. This well drained, rolling soil is on upland
landscapes. Individual areas of this soil are irregular in
shape and typically range from 5 to 80 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 10 inches thick. The subsoil is brown
and yellowish brown sandy clay loam about 24 inches
thick. The underlying material to a depth of about 60
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inches is yellowish brown and light yellowish brown,
calcareous loam and fine sandy loam. In places, sand
and gravelly layers are in the underlying material. A few
areas, especially in southeastern Eglon and northeastern
Parke Townships, have 35 to more than 45 percent clay
in the surface layer and subsoil. The topsoil has been
moderately eroded in some areas. In places, slopes are
slightly greater than 12 percent.

Included with this soil in mapping, and making up 5 to
12 percent of most mapped areas, are small areas of
Gonvick and Sverdrup soils. Gonvick soils are
moderately well drained and typically are on slightly
lower positions than the Waukon soil. Sverdrup soils are
somewhat excessively drained, are on similar
landscapes, and formed in sandy loam upper sediment
over sandy underlying materials.

Permeability of this soil is moderate. Both the available
water capacity and the organic matter content are high.
Surface runoff is rapid. Reaction in the surface layer is
slightly acid.

Many areas of this soil are cultivated. This soil is
moderately suited to crop production. Small grain,
sunflowers, corn, soybeans, and hay are the most
common crops.

Water erosion is the principal management concern in
cropping this soil. Planting row crops up and down
slopes may channel runoff and increase the amount of
erosion. Erosion can be reduced by returning crop
residue to the soil and, where feasible, planting on the
contour. In areas of concentrated runoff, grassed
waterways prevent the formation of rills and gullies.

Maintaining soil tilth and fertility is also a management
concern. Returning crop residue to the soil, plowing
under green manure crops, and adding barnyard manure
help to maintain the organic matter content, structure,
and fertility of the soil.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is low to moderate, and plant competition is
commonly severe.

Buildings constructed on this soil should be designed
to conform to the natural slope of the iand. Land shaping
may be necessary in some areas. Foundations and
footings should be designed to prevent structural
damage caused by shrinking and swelling of the soil.
Roads should be constructed on the contour, where
possible, and roadbanks should be planted to well
adapted grasses to minimize the erosion hazard.
Constructing roads on well compacted, coarse textured
base material helps to protect them from damage
caused by frost action in the soil and by shrinking and
swelling of the soil with changes in moisture content.

The slope and moderate permeability of this soil
prevent it from readily absorbing effluent from septic
tanks. Installing a larger than average drain field and
placing distribution lines across the slope help to
overcome these limitations.
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This soil is in capability subclass llle.

38C2—Waukon loam, 6 to 12 percent slopes,
eroded. This well drained, rolling soil is on upland
landscapes. Individual areas are irregular in shape and
typically range from 5 to 80 acres.

Typically, the surface layer is dark brown loam about 8
inches thick. The subsoil is dark yellowish brown sandy
clay loam about 13 inches thick. The underlying material
to a depth of about 60 inches is yellowish brown and
light yellowish brown calcareous loam and fine sandy
loam. In places, sand and gravel layers are in the
underlying material. Some areas, especially in
southeastern Eglon and northeastern Parke Townships,
have more clay in the surface layer and subsoil. In some
areas there is little or no evidence of erosion. In places,
slopes are slightly greater than 12 percent.

Included with this soil in mapping and making up 10 to
15 percent of most mapped areas are small areas of
Darnen, Gonvick, and Langhei soils. Darnen soils are
moderately well drained and have a thicker surface layer
than the Waukon soil. Gonvick soils are moderately well
drained and typically are on slightly lower positions.
Langhei soils are on knobs and breaks of slopes. They
have a thin, grayish, strongly calcareous surface layer. A
few small areas of more sandy, somewhat excessively
drained Sverdrup soils are also included.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is moderate.
Surface runoff is rapid. Reaction in the surface layer is
neutral.

Most areas of this soil are cultivated. This soil is
moderately suited to crop production. Small grain,
sunflowers, corn, soybeans, and hay are the most
common crops.

Water erosion is the principal hazard to cropping this
soil. This hazard is severe because the soil is already
eroded. Planting row crops up and down slopes may
channel runoff and increase the amount of erosion.
Erosion can be reduced by returning crop residue to the
soil and, where feasible, planting on the contour. In
areas of concentrated runoff, grassed waterways prevent
the formation of rills and gullies.

Maintaining soil tilth and fertility is also a management
concern. Returning crop residue to the soil, plowing
under green manure crops, and adding barnyard manure
help maintain the organic matter content, structure, and
fertility of the soil.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is low to moderate, and plant competition is
commonly severe.

Buildings constructed on this soil should be designed
to conform to the natural slope of the land. Land shaping
may be necessary in some areas. Foundations and
footings should be designed to prevent structural
damage caused by shrinking and swelling of the soil with



18

changes in moisture content. Roads constructed on this
soil should be placed on the contour, where possible,
and roadbanks should be planted to well adapted
grasses to minimize the erosion hazard. Constructing
roads on well compacted, coarse textured base material
helps to protect them from damage caused by frost
action and by shrinking and swelling.

The slope and moderate permeability of this soil
prevent it from readily absorbing effluent from septic
tanks. Installing a larger than average drain field and
placing distribution lines across the slope help to
overcome these limitations.

This soil is in capability subclass llie.

38D—Waukon fine sandy loam, 12 to 18 percent
slopes. This well drained, hilly soil is on upland
landscapes. Individual areas are irregular in shape and
typically range from 3 to 40 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 10 inches thick. The subsoil is dark
yellowish brown and yellowish brown sandy clay loam
about 24 inches thick. The underlying material to a depth
of about 60 inches is yellowish brown and light yellowish
brown, calcareous loam and fine sandy loam. In places,
sand and gravel layers are in the underlying material. A
few areas, especially in southeastern Eglon and
northeastern Parke Townships, have more clay in the
surface layer and subsoil. A few areas show evidence of
moderate erosion. In places, slopes are slightly greater
than 18 percent.

Included with this soil in mapping, and making up 5 to
10 percent of most mapped areas, are small areas of
Gonvick and Sverdrup soils. Gonvick soils are
moderately well drained and typically are on slightly
lower and less sloping positions than the Waukon soil.
Sverdrup soils are somewhat excessively drained, are on
similar landscapes, and formed in sandy loam upper
sediment and sandy underlying material.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is moderate to
high. Surface runoff is rapid to very rapid. Reaction in the
surface layer is slightly acid.

Most areas of this soil are cultivated or are pastured.
Other areas are wooded. Oak is the most common
species grown. This soil is poorly suited to crop
production. Small grain and hay are the most common
crops. Slope limits or modifies many field operations.

Water erosion is the principal hazard to cropping this
soil. Planting row crops up and down slopes may
channel runoff and increase the amount of erosion.
Erosion can be reduced by returning crop residue to the
soll and, where feasible, planting on the contour. in
areas of concentrated runoff, grassed waterways can be
used to prevent the formation of rills and gullies.

Maintaining soil tilth and fertility is also a management
concern. Returning crop residue to the soll, plowing
under green manure crops, and adding barnyard manure
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help maintain the organic matter content, structure, and
fertility of the soil.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is low to moderate, and plant competition is
commonly severe. Weed control, cultivation, and
applications of herbicides help remove competing plants.
Slope limits equipment operation.

Slope is the main limitation to use of this soil as
building sites. Extensive land shaping is generally
needed. Buitdings should be designed to conform to
the natural slope of the land. Extensive cutting and filling
is generally needed if roads are constructed on this soil.
Roads should be placed on the contour, and roadbanks
should be planted to well adapted grasses to minimize
the erosion hazard. Land shaping and installing
distribution lines across the slope are generally
necessary to insure proper operation of septic tank
absorption fields.

This soil is in capability subclass 1Ve.

38D2—Waukon loam, 12 to 18 percent slopes,
eroded. This well drained, hilly soil is on upland
landscapes. Individual areas are irregular in shape and
typically range from 3 to 50 acres.

Typically, the surface layer is dark brown loam about 8
inches thick. The subsoil is dark yellowish brown sandy
clay loam about 13 inches thick. The underlying material
to a depth of about 60 inches is yellowish brown and
light yellowish brown, calcareous loam and fine sandy
loam. In places, sand and gravel layers are in the
underlying material. Some areas, especially in
southeastern Eglon and northeastern Parke Townships,
have more clay in the surface layer and subsoil. In
places, slopes are slightly greater than 18 percent.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Darnen, Gonvick, and Langhei soils. Darnen soils are
moderately well drained and have a surface layer that is
thicker than the surface layer of the Waukon soil and
formed in materials washed from adjacent slopes.
Gonvick soils are moderately well drained and typically
are on lower, less sloping positions. Langhei soils are
somewhat excessively drained and are commonly on
knobs and breaks of slopes. They have a thin, grayish,
strongly calcareous surface layer. A few small areas of
more sandy Sverdrup soils are also inciuded in mapping.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is moderate.
Surface runoff is rapid to very rapid. Reaction in the
surface layer is neutral.

Many areas of this soil are cultivated, but this soil is
poorly suited to crop production. Small grain, hay, and
pasture are the most common crops. A small acreage is
in row crops, principally corn. Slope limits or modifies
field operations. Planting row crops up and down siopes
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may channel runoff and increase the amount of soil
eroded by water.

Water erosion is the principal hazard to cropping this
soil. This hazard is severe because slopes are
moderately steep and the soil is already eroded. Water
erosion can be reduced by returning crop residue to the
soil, and, where feasible, planting on the contour. In
areas of concentrated runoff, grassed waterways reduce
the formation of rills and gullies. Maintaining soil fertility
is also a management concern. Returning crop residue
to the soil, plowing under green manure crops, and
adding barnyard manure help maintain the organic
matter content, structure, and fertility of the soil.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Seedling
mortality is low to moderate, and plant competition is
commonly severe. Weed control, cultivation, and
applications of herbicides help to remove competing
plants. Siope limits equipment operation.

Slope is the main limitation to the use of this soil as
building sites. Extensive land shaping is generally
needed. Buildings should be designed to conform to the
naturail slope of the land. Constructing roads on this soil
generally requires extensive cutting and filling. Roads
should be placed on the contour and roadbanks should
be planted to well adapted grasses to minimize the
erosion hazard. Land shaping and installing distribution
lines across the slope are generally necessary for the
proper operation of septic tank absorption fields.

This soil is in capability subclass IVe.

38E—Waukon fine sandy loam, 18 to 30 percent
slopes. This well drained, steep and very steep soil is on
upland landscapes, commonly adjacent to small lakes.
Individual areas are irregular in shape and typically range
from 3 to 30 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 8 inches thick. The subsoil is brown
and yellowish brown sandy clay loam about 10 inches
thick. The underlying material to a depth of about 60
inches is light yellowish brown and light olive brown,
calcareous loam and fine sandy loam. In places, sandy
and gravel layers are in the underlying material. A few
areas have more clay in the solum. In places, slopes are
greater than 30 percent.

included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Lohnes and Sioux soils. Lohnes soils are well drained
and, in places, excessively drained. They formed in sand
and gravel. Sioux soils are excessively drained and
formed in gravel and sand. Bouldery areas of Sioux soils
have many stones scattered on the surface and in the
underlying material.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is moderate to
high. Surface runoff is very rapid. Reaction in the surface
layer is slightly acid to neutral.
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Most areas of this soil are in woodland, and oak is the
most common tree. These areas are generally idle or
included in areas used as pasture. This soil is best suited
to upland wildlife habitat. This soil is too steep for the
operation of most farm machines and is generally not
suited to crop production. Very rapid runoff removes soil
material in areas where the soil is not protected by
vegetative cover.

This soil is suited to most windbreak trees and shrubs
that have no climatic or disease limitation. Sec . ling
mortality is low to moderate, and plant competition is
commonly severe. Weed control, cultivation, and
applications of herbicides help to remove competing
plants. Slope severely limits the operation of equipment.

Slope is the main limitation to the use of this soil as
building sites. Extensive land shaping is generally
needed. Buildings should be designed to conform to the
natural slope of the land. Constructing roads on this soil
generally requires extensive cutting and filling. Erosion
can be minimized by placing roads on the contour and
planting roadbanks to well adapted grasses.

Slope limits the installation of sanitary facilities on this
soil. Land shaping and installing distribution lines across
the slope are generally necessary for the proper
operation of septic tank absorption fields.

This soil is in capability subclass Vle.

45B—Maddock fine sand, 0 to 4 percent slopes.
This well drained, nearly level and gently sloping soil is
on the crests and upper side slopes of ridges on lake
plains and upland landscapes. Individual areas of this
soil are irregular in shape and typically range from 10 to
100 acres.

Typically, the surface layer is black fine sand about 10
inches thick. The subsoil is very dark brown and dark
grayish brown fine sand about 13 inches thick. The
underlying material to a depth of about 60 inches is
brown and dark brown sand and fine sand. In places, the
surface layer is sandy loam or fine sandy loam less than
7 inches thick. A few motties are in the underlying
material of some pedons. In some places, layers of very
fine sand and silt loam are below the surface layer and
typically below the solum. Some cementation or firmness
is common in these layers. In a few places, the soil
contains strata of medium and coarse sand.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Flaming, Lohnes, and Sverdrup soils. Flaming soils are
somewhat poorly drained and moderately well drained.
Lohnes soils are moderately well drained and well
drained. They differ from the Maddock soil mainly by
having more gravel in the underlying material. Sverdrup
soils are somewhat excessively drained. They differ
mainly by having sandy loam in the surface layer and the
subsoil.

Permeability of this soil is rapid. Both the available
water capacity and the organic matter content are low.
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Surface runoff is slow. Reaction in the surface layer is
neutral.

Most areas are used for hayland or pasture. Some
areas of this soil are cultivated. Small grain, sunflowers,
and corn are the most common crops. A few areas are
idle, and some of these are wooded. This soil is poorly
suited to crop production.

A low available water capacity is the principal limitation
to cropping this soil. Soil blowing is also a concern on
cultivated areas. Improving and maintaining soil fertility
are additional management concerns.

Practices such as returning crop residue to the soil
and establishing field shelterbelts hold snow cover and
reduce the drying effect of wind, thereby allowing the
conservation and better use of available water. These
practices also help to control soil blowing. If water is
available, irrigation may be considered to assure
adequate moisture for plant growth. Production of hay
and pasture crops can be improved by rotating pasture,
delaying grazing, applying fertilizer, and controlling
weeds.

This soil is best suited to windbreak trees and shrubs
which have some tolerance of drought. In some
seasons, droughty conditions may cause moderate to
severe seedling mortality.

This soil is well suited to use as sites for buildings and
local roads. This soil readily absorbs but does not
adequately filter the effluent from septic tanks. The poor
filtering capacity may result in the pollution of ground
water supplies. Installing a larger than average drain field
lessens the severity of this hazard.

This soil is in capability subclass IVs.

45C—Maddock fine sand, 4 to 12 percent slopes.
This well drained, gently sloping and sloping soil is on
upper side slopes of ridges and on convex, sloping areas
parallel to swales and natural drainage channels. It is on
lake plains and upland landscapes. Individual areas of
this soil are irregular in shape and typically range from 5
to 80 acres.

Typically, the surface layer is black fine sand about 8
inches thick. The subsoil is very dark brown and dark
grayish brown fine sand about 13 inches thick. The
underlying material to a depth of about 60 inches is
brown and dark brown sand and fine sand. In places, the
surface layer is sandy loam or fine sandy loam less than
7 inches thick. In some pedons, layers of very fine sand
and silt loam are below the surface layer and below the
solum. Some cementation or firmness is common in
these layers. In a few places the soil has strata that
contain gravelly outwash and slope that ranges up to 18
percent. In a few areas, stones and boulders are
scattered on the surface.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Lohnes, Sioux, and Sverdrup soils, and pockets of loamy
fill material. Lohnes soils are moderately well drained
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and well drained. They differ from the Maddock soil
mainly by having more gravel in the underlying material.
Sioux soils are excessively drained and have more
gravel throughout the profile. Sverdrup soils are
somewhat excessively drained. They differ mainly by
having sandy loam in the surface layer and the subsoil.

Permeability of this soil is rapid. Available water
capacity is low. Organic matter content is low. Surface
runoff is medium. Reaction in the surface layer is neutral.

Many areas of this soil are used as hayland and
pasture. Some areas of this soil are idle, and some of
these are in woodland. A few areas of this soil are
cultivated, but this soil is poorly suited to crop
production. Small grain is the most common crop.

A low available water capacity is the principal limitation
to cropping this soil. Erosion is a concern on cultivated
areas. Improving and maintaining soil fertility are
additional management concerns.

Practices such as returning crop residue to the soll,
planting field shelterbelts, and, where possible, planting
on the contour hold snow cover and reduce runoff and
soil blowing. These practices allow the conservation and
better use of available moisture as well as control
erosion. Production of hay and pasture crops can be
improved by rotating pasture, delaying grazing, applying
fertilizer, and controlling weeds.

This soil is best suited to growing windbreak trees and
shrubs which tolerate some droughtiness. In some
seasons, drought may result in moderate to severe
seedling mortality.

Buildings constructed on this soil should be designed
to conform to the natural slope of the land. Land shaping
may be necessary in some areas. Roads constructed on
this soil should be placed on the contour, where
possible, and roadbanks should be planted to well
adapted grasses {0 minimize the erosion hazard.

This soil readily absorbs but does not adequately filter
the effluent from septic tanks. The poor filtering capacity
may result in the pollution of ground water supplies. The
severity of this hazard can be lessened by installing a
larger than average drain field.

This soil is in capability subclass IVs.

46—Borup loam. This poorly drained, nearly level soil
is on lake plains. It is on low, flat areas, in shallow
swales, and in depressions. Individual areas of this soil
are irregular in shape and typically range from 5 to 250
acres. This soil is subject to rare flooding.

Typically, the surface layer is black ioam about 9
inches thick. The next layer is very strongly calcareous,
mottled gray very fine sandy loam about 9 inches thick.
The underlying material to a depth of about 60 inches is
mottled, muiticolored loamy very fine sand and very fine
sandy loam. In some areas, the surface layer is silty clay
loam. In places, the surface layer is thicker. In a few
places, the surface layer is not calcareous. In some
areas, the solum contains more fine sand.
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Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Augsburg, Glyndon, and Wyndmere soils. Augsburg soils
are on landscape positions similar to those of the Borup
soil and have clayey material within 40 inches of the
surface. Glyndon soils are somewhat poorly drained and
moderately well drained and are on slightly higher
positions. Wyndmere soils are somewhat poorly drained
and moderately well drained and have a slightly sandier
profile.

Permeability of this soil is moderately rapid. Both the
available water capacity and the organic matter content
are high. Surface runoff is very slow. Reaction in the
surface layer is moderately alkaline. Depth to the
seasonal high water table is 1.0 foot to 2.5 feet.

Nearly all the acreage of this soil is cultivated. This
soil is well suited to crop production. Small grain, sugar
beets, sunflowers, and potatoes are the most common
crops.

Wetness is the principal limitation to cropping this soil.
Soil blowing occurs in areas that have no vegetative
cover. Improving and maintaining soil fertility are
additional management concerns.

Constructing open field ditches reduces wetness.
Returning crop residue to the soil, seeding cover crops,
and planting field windbreaks reduce soil blowing.

This soil is best suited to windbreak trees and shrubs
that tolerate wetness and strongly calcareous soil.
Seedling mortality on this soil is moderate to severe, and
plant competition is severe. Weed control, cultivation,
and applications of herbicides help to remove competing
plants. Pruning and thinning help to establish and
maintain a good stand of trees.

This soil is generally not suited to use as building sites
or septic tank absorption fields because of the flood
hazard. Soils that are better suited to these uses are
commonly nearby. Constructing roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help protect the roads from flood
and frost damage.

This soil is in capability subclass liw.

47—Colvin silty clay loam. This poorly drained,
nearly level soil is on lake plains. It is on low, flat areas,
in shallow swales, and in depressions. individual areas of
this soil are irregular in shape and typically range from 5
to 500 acres. This soil is subject to rare flooding.

Typically, the surface layer is black silty clay loam
about 11 inches thick. The next layer is strongly
calcareous, gray silt loam and silty clay loam about 12
inches thick. The underlying material to a depth of about
60 inches is mottled, grayish brown silty clay and silty
clay loam. In places, the surface layer is not calcareous.
In a few of these places the surface layer is silty clay. In
places, strata of very fine sand and silt 1 inch to 6
inches thick are in the underlying material.
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Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Augsburg, Fargo, and Hegne soils. Augsburg and Fargo
soils are on landscapes similar to those of the Colvin
soil. Hegne soils are mostly on low ridges or knobs.
Augsburg soils have upper sediment that is mostly very
fine sand and silt. Fargo soils have a higher clay content
in the upper sediment. Hegne soils have a higher clay
content in the profile.

Permeability of this soil is moderately siow or
moderate. Both the available water capacity and the
organic matter content are high. Surface runoff is very
slow. Reaction in the surface layer is mildly alkaline.
Depth to the seasonal high water table is less than 1
foot.

Nearly all of the acreage of this soil is cultivated. This
soil is well suited to crop production. Small grain, sugar
beets, and sunflowers are the most common crops (fig.
4).

Wetness is the principal limitation to cropping this soil.
Soil blowing may occur on cultivated areas. Improving
and maintaining soil fertility is a management concern.

Constructing open field ditches reduces wetness.
Delaying cultivation on wet areas until they are at the
proper moisture level reduces damage to soil structure
and results in more desirable seedbeds. Returning crop
residue to the soil and seeding cover crops reduce soil
blowing.

This soil is best suited to windbreak trees and shrubs
that tolerate wet and strongly calcareous soil. Seedling
mortality on this soil is moderate to severe, and plant
competition is severe. Weed control, cultivation, and
applications of herbicides help to remove competing
plants. Pruning and thinning help to establish and"
maintain a good stand of trees.

This soil is poorly suited to use as building sites
because of the seasonal high water table and the flood
hazard. If buildings are constructed on this soil, the lower
level should be above the seasonal high water table.
Constructing tile drains around foundations helps to
remove excess subsurface water. Landscaping should
be designed to drain surface water away from huildings.
Constructing roads on raised, coarse textured fill material
and providing adequate side ditches and culverts
minimize wetness and help protect the roads from
damage caused by frost action and low soil strength.

This soil is poorly suited to use as septic tank
absorption fields because it has a seasonal high water
table and because it does not readily absorb effluent. in
some places, a mound type of absorption field may be
suitable.

This soil is in capability subclass Ilw.

50—Cashel silty clay. This somewhat poorly drained,
nearly level soil is on bottom lands near major streams.
Individual areas of this soil are commonly elongated and
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Figure 4.— Sunflowers in an area of Colvin silty clay loam.

are parallel to streams or on parts of abandoned stream
channels. They typically range from 4 to 20 acres. This
soil is occasionally flooded.

Typically, the surface layer is very dark gray and very
dark grayish brown silty clay about 17 inches thick. The
underlying material is dark grayish brown and very dark
grayish brown silty clay and silty clay loam. A buried
black silt loam A horizon is at a depth of about 35 inches
and is about 3 inches thick. Below this to a depth of
about 60 inches is dark olive gray silty clay loam that
contains some shell fragments. In places, the surface
layer is not calcareous. In a few areas, the surface layer
is thin and organic.”In some small areas, the slope is
greater than 3 percent.

included with this soil in mapping, and making up 5 to
10 percent of most mapped areas, are small areas of
Fargo soils and Haplaquolls and Udifluvents. Fargo soils

are in depressions and show a regular decrease in
organic matter with depth. Haplaquolls and Udifluvents
typically are on positions similar to those of the Cashel
soil. They differ mainly by having more silty or loamy soil
material.

Permeability of this soil is moderately slow to siow.
Available water capacity is moderate. Organic matter
content is high. This soil is subject to seasonai flooding,
but flood water drains naturally from most areas.
Reaction in the surface layer is mildly alkaline. Depth to
the seasonal high water table ranges from 1 foot to 3
feet.

Most areas of this soil are not easily accessible and
are idle or used for pasture. Bottom land hardwood trees
grow in many of these areas. Some areas of this soil are
cultivated, and this soil is moderately suited to cropland
use. The cultivated acreage of this soil is planted to
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small grain. Occasionally, soybeans, sunflowers, and
sugar beets are grown on areas of this soil.

Flooding and inaccessibility are the principal limitations
to cultivating this soil. Some areas can be protected by
diking. Improving outlets from other areas removes flood
_ water more rapidly and completely. Shaping slopes and
building crossings make some areas accessible for
cultivation.

This soil commonly has windbreak protection because
of trees growing near the stream channels. Trees
planted for windbreaks or other plantings should tolerate
flood conditions. This soil is generally not well suited to
conifers. Seedling mortality is commonly severe. Plant
competition is severe, and equipment limitations may be
severe. Weed control, cultivation, and applications of
herbicides help to remove competing plants. Pruning and
thinning help to establish and maintain a good stand of
trees.

This soil is generally not suited to use as building sites
or septic tank absorption fields because of the flood
hazard. Soils that are better suited to these uses are
commonly nearby. Constructing roads on raised, coarse
textured fill material and providing adequate side ditches
and culverts help protect the roads from damage caused
by flooding and low soil strength.

This soil is in capability subclass Illw.

52—Augsburg silt loam. This poorly drained, nearly
level soil is on lake plains. It is on low, flat areas, in
shallow swales, and in small depressions. Individual
areas of this soil are irregular in shape and typically
range from 5 to 250 acres. This soil is subject to rare
flooding. .

Typically, the surface layer is black silt loam about 10
inches thick. In the next 12 inches are very strongly
calcareous, gray silt loam and very fine sandy loam. The
underlying material consists of mottled, light brownish
gray very fine sandy loam about 9 inches thick and
below that to a depth of about 60 inches olive gray silty
clay and silty clay loam. Some places have a surface
layer of silty clay loam. A few areas also have a surface
layer of fine sandy loam.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Colvin and Wheatville soils. Colvin soils are on
landscape positions similar to those of the Augsburg soil
and formed mostly in silty clay loam. Wheatville soils are
somewhat poorly drained and moderately well drained.

Permeability of this soil is moderately rapid in the
upper loamy material and slow in the contrasting
underlying clayey material. Both the available water
capacity and the organic matter content are high.
Surface runoff is very slow. Reaction in the surface layer
is moderately alkaline. Depth to the seasonal high water
table ranges from 1 foot to 3 feet.
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This soil is well suited to cropland use, and nearly all
of the acreage is cultivated. Small grain, sugar beets,
sunflowers, and potatoes are the most common crops.

Wetness is the principal limitation to cropping this soil.
Soil blowing is a hazard on areas that have no
vegetative cover. Improving and maintaining soil fertility
are management concerns.

Constructing open field ditches reduces wetness.
Returning crop residue to the soil and planting field
windbreaks reduce soil blowing.

This soil is best suited to windbreak trees that tolerate
wet and strongly calcareous soil. Seedling mortality is
moderate to severe, and plant competition is severe.
Weed control, cultivation, and applications of herbicides
help to remove competing plants.

This soil is generally not suited to use as building sites
or septic tank absorption fields because of the flood
hazard. Soils that are better suited to these uses are
commonly nearby. Roads can be constructed on well
compacted, coarse textured fill material to help protect
them from frost damage.

This soil is in capability subclass lw.

56—Fargo silty clay loam. This poorly drained, nearly
level soil is on lake plains. It is typically on flat areas and
low, slightly convex ridges. Individual areas of this soil
are irregular in shape and typically range from 15 to 400
acres. This soil is subject to rare flooding.

Typically, the surface layer is black silty clay loam
about 9 inches thick. The subsoil is dark grayish brown
silty clay about 9 inches thick. The next layer is strongly
calcareous, olive gray silty clay about 16 inches thick.
The underlying material to a depth of about 60 inches is
mottled, olive gray silty clay. Some places have a
surface layer which is calcareous or has texture of silty
clay.

Included with this soil in mapping, and making up 5 to
10 percent of most mapped areas, are small areas of
Colvin and Hegne soils. Hegne soils typically differ from
the Fargo soils by being on slightly higher ridges or
knobs in the landscape. Colvin soils are on slightly lower
landscapes. Colvin soils have strongly calcareous silty
clay loam material in all soil layers. Hegne soils are more
strongly calcareous at and near the surface.

Permeability of this soil is slow. Available water
capacity is moderate to high. Organic matter content is
high. Surface runoff is slow. Reaction in the surface layer
is neutral. Depth to the seasonal high water table is 0 to
3 feet.

Nearly all of the acreage of this soil is cultivated. This
soil is well suited to cropland use. Small grain, sugar
beets, sunflowers, and soybeans are the most common
crops.

Wetness is the principal limitation to cropping this soil.
Soil blowing sometimes occurs on cultivated areas that
have no vegetative cover. Improving and maintaining soil
fertility are management concerns.
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Constructing open field ditches reduces wetness.
Delaying cultivation until the soil is less wet allows
preparation of a more desirable seedbed and improves
cropping potential. Seeding cover crops and stubble
mulching are the practices most commonly used to
reduce soil blowing.

This soil is best suited to windbreak trees and shrubs
that tolerate soil wetness and a high water table.
Seedling mortality on this soil is moderate, and plant
competition is severe. Weed control, cultivation, and
applications of herbicides help to remove competing
plants.

This soil is poorly suited to use as building sites
because of the seasonal high water table and flood
hazard. If buildings are constructed on this soil, the lower
level should be above the seasonal high water table.
Constructing tile drains around foundations helps to
remove excess subsurface water. Landscaping should
be designed to drain surface water away from buildings.
Constructing roads on raised, coarse textured fill material
and providing adequate side ditches and culverts
minimize the wetness limitation and help protect the
roads from damage caused by low soil strength.

This soil is poorly suited to use as septic tank
absorption fields because of its seasonal high water
table and because of its slow permeability, which
prevents it from readily absorbing effluent. In some
places, a mound type of absorption field may be suitable.

This soil is in capability subclass llw.

57A—Fargo silty clay, 0 to 2 percent slopes. This
poorly drained, nearly level soil is on lake plains. It is
typically on flat areas or has shallow microrelief with
closely spaced slight ridges and draws. Individual areas
of this soil are irregular in shape and typically range from
100 to 500 acres. This soil is subject to rare flooding.

Typically, the surface layer is black silty clay about 12
inches thick. The subsoil is very dark gray silty clay
about 12 inches thick. The next layer is strongly
calcareous, olive gray silty clay about 15 inches thick.
The underlying material to a depth of about 60 inches is
mottled, olive gray silty clay. Buried dark colored layers
are in some places. A few areas have more clay in the
profile. In places, coarse fragments are on the surface.

included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Colvin, Hegne, and Wahpeton soils. Colvin soils are on
landscape positions similar to those of the Fargo soil
and have strongly calcareous silty clay loam throughout.
Hegne soils are on low ridges or knobs and have
strongly calcareous layers at and near the surface.
Wahpeton soils are better drained, have stronger
structure, and formed in alluvial material.

Permeability of this soil is slow. Available water
capacity is moderate. Organic matter content is high.
Surface runoff is slow. Reaction in the surface layer is
neutral. The depth to the seasonal high water table is 3
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feet or less, and in some places the seasonal high water
table is at the surface.

Nearly all of the acreage of this soil is cultivated. This
soil is well suited to cropland use. Small grain, sugar
beets, sunflowers, and soybeans are the most common
crops.

Wetness is the principal limitation to cropping this soil.
Soil blowing may occur on cultivated areas that have no
vegetative cover. Improving and maintaining soil fertility
are management concerns.

Constructing open field ditches reduces wetness.
Delaying cultivation until the soil is near the optimum
moisture level for cultivation allows preparation of a
more desirable seedbed and improves cropping
potential. Seeding cover crops and stubble mulching are
the practices most commonly used to reduce soil
blowing.

This soil is best suited to windbreak trees and shrubs
which tolerate wetness and a high water table. Seedling
mortality on this soil is moderate, and plant competition
is severe. Weed control, cultivation, and applications of
herbicides help to remove competing plants.

This soil is poorly suited to use as building sites
because of the seasonal high water table and flood
hazard. If buildings are constructed on this soil, the lower
level should be above the seasonal high water table.
Constructing tile drains around foundations helps to
remove excess subsurface water. Landscaping should
be designed to drain surface water away from buildings.
Constructing roads on raised, coarse textured fill material
and providing adequate side ditches and culverts
minimize the wetness limitation and help protect the
roads from damage caused by low soil strength.

This soil is poorly suited to use as septic tank
absorption fields because of its seasonal high water
table and because of its slow permeability, which
prevents it from readily absorbing effluent. In some
places, a mound type of absorption field may be suitable.

This soil is in capability subclass lw.

57B—Fargo silty clay, 2 to 6 percent slopes. This
poorly drained, gently sloping soil is on lake plains.
Individual areas of this soil are elongated in shape and
typically paraliel major stream channels. Areas of this
soil typically range from 4 to 30 acres. This soil is
subject to rare flooding.

Typically, the surface layer is black silty clay about 12
inches thick. The subsoil is very dark gray silty clay
about 12 inches thick. The next layer is strongly
calcareous, olive gray silty clay about 15 inches thick.
The underlying material to a depth of about 60 inches is
mottled, olive gray silty clay. in places, the strongly
calcareous layer is mixed with the surface layer. In
places, the soil has buried dark colored layers.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Hegne, Overly, and Wahpeton soils. Hegne soils are on
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landscapes similar to those of the Fargo soil and are
strongly calcareous at and near the surface. Overly soils
are moderately well drained and have less clay in the
solum. Wahpeton soils are better drained, have stronger
structure, and formed in alluvial material.

Permeability of this soil is slow. Available water
capacity is moderate. Organic matter content is high.
Surface runoff is medium to rapid. Reaction in the
surface layer is neutral. Depth to the seasonal high water
table is O to 3 feet.

Most areas of this soil are cultivated. This soil is well
suited to cropland use. Small grain is the most common
crop. Some areas of this soil are included in fields
planted to sugar beets, soybeans, and sunflowers. A few
areas of this soil are wooded and are used for pasture or
are idle.

Wetness is the principal limitation to cropping this soil.
Water in the draws and stream channels adjacent to this
soil may be high enough to cause flooding. Water
running off unprotected surfaces of this soil can cause
the formation of rills and small gullies. Improving and
maintaining soil fertility are management concerns.

Delaying cultivation until this soil is near the optimum
moisture level for cultivation allows preparation of a
desirable seedbed and improves cropping potential.
Maintaining a vegetative cover slows runoff and reduces
water erosion.

This soil is best suited to windbreak trees and shrubs
which tolerate wetness and a high water table. Seedling
mortality on this soil is moderate, and plant competition
is severe. Weed control, cultivation, and applications of
herbicides help to remove competing plants.

This soil is poorly suited to use as building sites
because of the seasonal high water table and flood
hazard. If buildings are constructed on this soil, the lower
level should be above the seasonal high water table.
Constructing tile drains around foundations helps remove
excess subsurface water. Landscaping should be
designed to drain surface water away from buildings.
Constructing roads on raised, coarse textured fill material
and providing adequate side ditches and culverts
minimize the wetness limitation and help protect the
roads from damage caused by low soil strength.

This soil is poorly suited to use as septic tank
absorption fields because of its seasonal high water
table and because of its slow permeability, which
prevents it from readily absorbing effluent. In some
places, a mound type of absorption field may be suitable.

This soil is in capability subclass lw.

58A—Kittson fine sandy loam, 0 to 2 percent
slopes. This somewhat poorly drained and moderately
weli drained, nearly level soil is on lake-washed till
plains. Individual areas of this soil are irregular in shape
and typically range from 4 to 40 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 10 inches thick. The subsoil is dark
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grayish brown fine sandy loam about 7 inches thick. The
next layer is strongly calcareous, light yellowish brown
loam about 10 inches thick. The underlying material to a
depth of about 60 inches is mottled, light olive brown
and light olive gray loam. In places, thin bands of gravel
and cobbles are in the underlying material and in the
lower part of the subsoil. The surface layer is calcareous
in places. In a few areas, sandy and gravelly underlying
material is at a depth greater than 36 inches. Stones and
boulders are on the surface in a few areas.

Included with this soil in mapping, and making up 10 to
15 percent of most mapped areas, are small areas of
Flom, Foxhome, Hamerly, and Swenoda soils. Flom soils
are poorly drained and typically on lower positions than
the Kittson soil. Foxhome soils are moderately well
drained and have a gravelly layer that is more than 6
inches thick. Hamerly soils are strongly calcareous at or
near the surface. Swenoda soils are moderately well
drained and are slightly sandier in the upper part.

Permeability of this soil is moderate or moderately
slow. The available water capacity and the organic
matter content are high. Surface runoff is slow to
medium. Reaction in the surface layer is neutral. Depth
to the seasonal high water table ranges from 2.5 to 6.0
feet.

Most areas of this soil are cultivated. This soil is well
suited to cropland use. Small grain, sunflowers, and corn
are the most common crops. Some areas are used for
hayland and pasture, and a few areas are idle. Most of
the idle areas support a stand of trees.

Soil blowing sometimes occurs on cultivated areas
that have no vegetative cover. Improving and maintaining
soil fertility are management concerns. On some areas,
stones and boulders must be removed or buried so that
farm machines can be operated efficiently. Seeding
cover crops, stubble mulching, and planting field
shelterbelts are the practices most commoniy used to
reduce soil blowing.

This soil is suited to most windbreak trees and shrubs
that have no climatic limitation. Seedling mortality is
commonly moderate, and plant competition is severe.
Weed control, cultivation, and applications of herbicides
help to remove competing plants.

Buildings constructed on this soil should have the
lower level constructed above the seasonal high water
table. Landscaping should be designed to drain surface
water away from buildings. Foundations and footings
should be designed to prevent structural damage caused
by shrinking and swelling of this soil with changes in
moisture content. Roads can be constructed on well
compacted, coarse textured fill material to help protect
them from frost damage.

This soil is poorly suited to use as septic tank
absorption fields because of its seasonal high water
table and because of its moderate or moderately slow
permeability, which prevents it from readily absorbing
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effluent. In some places, a mound type of absorption
field may be suitable.
This soil is in capability subclass lic.

58B—Kittson loam, 1 to 5 percent slopes. This
somewhat poorly drained and moderately well drained,
nearly level and gently undulating soil is mostly on
upland landscapes. A few areas are on lake-washed till
plains. Individual areas are irregular in shape and
typically range from 4 to 200 acres.

Typically, the surface layer is black loam about 9
inches thick. The subsoil is dark grayish brown and
grayish brown fine sandy loam and loam about 10 inches
thick. The next layer is strongly calcareous, mottled, pale
brown loam about 12 inches thick. The underlying
material to a depth of about 60 inches is mottled, light
brownish gray loam. Bands of gravel and cobblestones
or of more sandy material are in some areas. Commonly,
these bands are in the lower part of the subsoil and are
less than 6 inches thick. In some places, the soil has a
weakly calcareous surface layer but does not have high
concentrations of carbonates in the surface layer and
the subsoil. In a few areas, the subsoil is less than 3
inches thick. In some areas, especially in the upland
landscapes of western Cromwell Township, sandy and
gravelly material is beneath the loamy till. This coarse
material is typically below a depth of 36 inches. In a few
areas, surface stones and boulders are numerous
enough to limit operation of farm machines. In a few
areas, the slope is greater than 5 percent.

Included with this soil in mapping, and making up 5 to
15 percent of most mapped areas, are small areas of
Barnes, Flom, and Hamerly soils. Barnes soils are well
drained and typically are on higher positions than the
Kittson soil. Flom soils are poorly drained and typically
are on lower positions. Hamerly soils are somewhat
poorly drained and moderately well drained and are
strongly calcareous at and near the surface.

Permeability of this soil is moderate or moderately
slow. Available water capacity is high. Organic matter
content is high. Surface runoff is medium. Reaction in
the surface layer is neutral. Depth to the seasonal high
water table is 2.5 to 6.0 feet.

Most areas of this soil are cultivated. This soil is well
suited to cropland use. Small areas are used for hayland
and pasture. A few areas are idle, and most of these
support a stand of trees.

Water erosion is the principal hazard to cropping this
soil. Wind may remove soil from fields that have no
vegetative cover. Improving and maintaining soil fertility
are management concerns. In some areas, stones and
boulders must be removed or buried to permit the
efficient operation of farm machines. Seeding cover
crops and, where possible, seeding or planting on the
coutour, help to control soil erosion. In areas of
concentrated water flow, grassed waterways prevent the
formation of rills and gullies.
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This soil is suited to most windbreak trees and shrubs
that have no climatic limitation. Seedling mortality is
commonly moderate, and plant competition is severe.
Weed control, cultivation, and applications of herbicides
help to remove competing plants.

Buildings constructed on this soil should have the
lower level constructed above the seasonal high water
table. Landscaping should be designed to drain surface
water away from buildings. Foundations and footings
should be designed to prevent structural damage caused
by shrinkage and swelling of this soil. Roads can be
constructed on well compacted, coarse textured fill
material to help protect them from frost damage.

This soil is poorly suited to use as septic tank
absorption fields because of its seasonal high water
table and because of its moderate or moderately slow
permeability, which prevents it from readily absorbing
effluent. In some places, a mound type of absorption
field may be suitable.

This soil is in capability subclass lle.

59—Grimstad fine sandy loam. This somewhat
poorly drained and moderately well drained, nearly level
soil is on lake plains. Individual areas of this soil are
irregular in shape and typically range from 5 to 25 acres.

Typically, the surface layer is black fine sandy loam
about 10 inches thick. The next layer is strongly
calcareous, very dark brown fine sandy loam about 5
inches thick. This is underlain by strongly calcareous,
dark grayish brown loamy fine sand about 8 inches thick.
The underlying materiai to a depth of about 60 inches is
mottled, light yellowish brown loam. In places, the
surface layer is calcareous. In some areas, thin bands of
gravel and cobblestones are just above the loamy
material. In a few areas, numerous stones and
cobblestones are in the surface layer.

Included with this soil in mapping, and making up 5 to
15 percent of most mapped areas, are small areas of
Foldahi, Rockwell, and Ulen soils. Foldah! soils are
moderately well drained and have a surface layer that is
sandier than that of the Grimstad soils and is
noncalcareous. Rockwell soils are poorly drained and
typically are on lower, concave positions. Ulen soils are
on similar landscape positions and do not have
contrasting loamy material within 40 inches of the
surface.

Permeability of this soil is moderate. Available water
capacity is moderate to high. Organic matter content is
high. Surface runoff is slow. Reaction in the surface layer
is moderately alkaline. Depth to the seasonal high water
table is 2.5 to 6.0 feet.

Many areas of this soil are cultivated. This soil is
moderately suited to cropland use. Small grain,
sunflowers, and corn are the most common crops. Some
areas of this soil are used for hayland and pasture, and
a few areas are idle. Most of the idle areas support a
stand of trees.
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A hazard of soil blowing is the principal limitation to
cropping this soil. Improving and maintaining soil fertility
are management concerns.

Leaving crop residue on the surface and planting field
shelterbelts help to contro! soil blowing. These practices
also help control snow blowing so more snow is held on
fields, providing more moisture for plant growth. Adding
barnyard manure provides protective residue and
increases fertility.

This soil is best suited to windbreak trees and shrubs
that tolerate strongly calcareous soil. Seedling mortality
on this soil is moderate, and plant competition is severe.
Weed control, cultivation, and applications of herbicides
help to remove competing plants.

Buildings constructed on this soil should have the
lower level constructed above the seasonal high water
table. Landscaping can be designed to drain surface
water away from buildings. Roads can be constructed on
well compacted, coarse textured fill material to help
protect them from frost damage.

This soil is poorly suited tc use as septic tank
absorption fields because of the seasonal high water
table. In some places, a mound type of absorption field
may be suitable.

This soil is in capability subclass llle.

60A—Glyndon loam, 0 to 2 percent slopes. This
somewhat poorly drained and moderately well drained,
nearly level soil is on lake plains. Individual areas of this
soil are irregular in shape and typically range from 10 to
1,500 acres.

Typically, the surface layer is black loam about 10
inches thick. The next layer is very dark grayish brown
loam 3 inches thick. It is underlain by a layer of very
strongly calcareous, grayish brown loam about 15 inches
thick. The underlying material to a depth of about 60
inches is mottled, light yellowish brown very fine sandy
loam and loamy very fine sand which grades with depth
to mottled, light brownish gray very fine sand. In some
places, the surface layer is thinner. In places, the very
strongly calcareous underlying layer is mixed with the
surface layer. Along the Sabin Ridge, the soil has a thin
layer of gravelly material in the underlying material. Also,
along the Sabin Ridge, the upper sediment is dominated
by very fine sand and silt. This sediment grades with
depth to sand or coarse sand below a depth of 40
inches. In places, thin strata of silt loam, silty clay loam,
and silty clay are present, commonly below a depth of
36 inches.

Included with this soil in mapping, and making up 5 to
15 percent of most mapped areas, are small areas of
Borup, Wheatville, and Wyndmere soils. Borup soils are
poorly drained and are on lower, typically concave
positions. Wheatville soils have contrasting clayey
material within 40 inches of the surface. Wyndmere soils
formed in material having less very fine sand and silt and
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more fine sand. Wheatville soils and Wyndmere soils
typically are on similar landscapes.

Permeability of this soil is moderate. Available water
capacity is high. Organic matter content is high. Surface
runoff is slow. Reaction in the surface layer is
moderately alkaline. Depth to the seasonal high water
table is 2.5 to 6.0 feet.

Nearly all of this soil is cultivated. This soil is well
suited to cropland use. Small grain, sugar beets,
potatoes, and sunflowers are the most common crops. A
small acreage of this soil is used for corn and forage
crops.

A hazard of soil blowing is the principal limitation to
cropping this soil. Improving and maintaining soil fertility
are management concerns.

Returning crop residue to the soil and planting field
shelterbelts help to control soil blowing. These practices
aiso help control snow biowing so more snow is held on
fields, providing additional moisture for plant growth.

This soil is best suited to windbreak trees and shrubs
that tolerate strongly calcareous soil. Seedling mortality
on this soil is moderate, and plant competition is severe.
Weed control, cultivation, and applications of herbicides
help to remove competing plants.

Buildings constructed on this soil should have the
lower level constructed above the seasonal high water
table. Landscaping should be designed to drain surface
water away from buildings. Roads can be constructed on
well compacted, coarse textured fill material to help
protect them from frost damage.

This soil is poorly suited to use as septic tank
absorption fields because of the seasonal high water
table. In some places, a mound type of absorption field
may be suitable.

This soil is in capability subclass lle.

60B2—Glyndon loam, 2 to 6 percent slopes,
eroded. This somewhat poorly and moderately well
drained, gently sloping soil is on lake plains. Individual
areas are elongated and commonly paraliel to drains and
stream channels or alluvial deposits adjacent to them.
Individual areas of this soil typically range from 4 to 20
acres.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. This is underlain by a layer of
very strongly calcareous, grayish brown very fine sandy
loam about 8 inches thick. The underlying material to a
depth of about 60 inches is mottied, light yellowish
brown very fine sand. In places, the soil has texture of
silt loam throughout. In small areas, the slope is slightly
over 6 percent.

Included with this soil in mapping, and making up 5 to
10 percent of most mapped areas, are small areas of
Bearden, Overly, and Wheatville soils. Bearden soils
have a higher content of silt and clay in the control
section. Overly soils are moderately well drained and do
not have free carbonates at and near the surface.
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Wheatville soils have clayey material within 40 inches of
the surface. Bearden, Overly, and Wheatville soils are on
landscape positions similar to those of the gently sloping
Glyndon soil.

Permeability of this soil is moderate. Available water
capacity is high, and organic matter content is moderate.
Surface runoff is medium. Reaction in the surface layer
is moderately alkaline. Depth to the seasonal high water
table is 2.5 to 6.0 feet.

Nearly all of the acreage of this soil is cuitivated, and
this soil is well suited to this use. Smali grain is the most
common crop. Some areas of this soil are included in
fields planted to sugar beets, potatoes, and sunflowers.

Water erosion is the principal limitation to cropping this
soil. Wind also removes soil material from areas that are
dry and have no vegetative cover. Improving and
maintaining soil fertility is a management concern.

Returning crop residue to the soil, seeding cover
crops, and, where possible, planting on the contour of
slopes help to control erosion. In areas of concentrated
water flow, grassed waterways may be needed to
prevent the formation of rills and gullies.

This soil is best suited to windbreak trees and shrubs
that tolerate strongly calcareous soil. Seedling mortality
is moderate, and plant competition on this soil is severe.
Weed control, cultivation, and applications of herbicides
help to remove competing plants.

Buildings constructed on this soil should have the
lower level constructed above the seasonal high water
table. Landscaping can be designed to drain surface
water away from buildings. Roads can be constructed on
well compacted, coarse textured fill material to help
protect them from frost damage.

This soil is poorly suited to use as septic tank
absorption fields because of the seasonal high water
table. In some places, a mound type of absorption field
may be suitable.

This soil is in capability subclass lle.

61—Arveson clay loam. This poorly drained, nearly
level soil is on low, flat areas, in shallow swales, and, in
a few places, on slightly convex positions on lake plains.
Individual areas of this soil are irregular in shape and
typically range from 10 to 300 acres. This soil is subject
to rare flooding.

Typically, the surface layer is black clay loam about 8
inches thick. The next layer is strongly calcareous, very
dark gray clay loam about 6 inches thick. The next 11
inches is very strongly calcareous, light gray and very
dark gray loam. The underlying material to a depth of
about 60 inches is calcareous, gray sandy loam and
loamy sand underlain by light olive gray fine sand. In
some areas, stones and boulders are in the surface
layer. In a few areas, the upper part of the surface layer
is made up mostly of highly decomposed organic
material.

Soil survey

Included with this soil in mapping, and making up 5 to
15 percent of most mapped areas, are small areas of
Fossum, Rockwell, and Ulen soils and a few very wet
seepy areas. Fossum and Rockwell soils typically are on
landscapes similar to those of the Arveson soil. Fossum
soils have more sand in the upper sediment and do not
have a concentration of carbonates near the surface.
Rockwell soils have contrasting loamy material within 40
inc